Objective: To develop and provide validity and feasibility evidence for the QUality of Information Transfer (QUIT) tool. Background: Prompt escalation of care in the setting of patient deterioration can prevent further harm. Escalation and information transfer skills are not currently measured in surgery. Methods: This study comprised 3 phases: the development (phase 1), validation (phase 2), and feasibility analysis (phase 3) of the QUIT tool. Phase 1 involved identification of core skills needed for successful escalation of care through literature review and 33 semistructured interviews with stakeholders. Phase 2 involved the generation of validity evidence for the tool using a simulated setting. Thirty surgeons assessed a deteriorating postoperative patient in a simulated ward and escalated their care to a senior colleague. The face and content validity were assessed using a survey. Construct and concurrent validity of the tool were determined by comparing performance scores using the QUIT tool with those measured using the Situation-Background-Assessment-Recommendation (SBAR) tool. Phase 3 was conducted using direct observation of escalation scenarios on surgical wards in 2 hospitals. Results: A 7-category assessment tool was developed from phase 1 consisting of 24 items. Twenty-one of 24 items had excellent content validity (content validity index >0.8). All 7 categories and 18 of 24 (P < 0.05) items demonstrated construct validity. The correlation between the QUIT and SBAR tools used was strong indicating concurrent validity (r ¼ 0.694, P < 0.001). Real-time scoring of escalation referrals was feasible and indicated that doctors currently have better information transfer skills than nurses when faced with a deteriorating patient. Conclusions: A validated tool to assess information transfer for deteriorating surgical patients was developed and tested using simulation and real-time clinical scenarios. It may improve the quality and safety of patient care on the surgical ward.
T he introductions of the European Working Time Directive and the Resident Duty Hours Restriction in the United States have significantly altered patterns of working, service delivery, and continuity of care. These changes have placed a premium on the quality of communication for effective information transfer between clinicians and other health care personnel. 1 Despite this, up to 80% of sentinel events analyzed by the Joint Commission implicate communication failures as a root cause; subsequently efforts to improve communication quality have been prioritized as a national patient safety goal. 2, 3 Communication failures are particularly problematic and prevalent during the postoperative care of surgical patients. 4 Vital information can be missed when assessing and communicating concerns about a deteriorating patient to a senior colleague. This can lead to delays in diagnosis, investigation, management and, ultimately, to significant avoidable harm. 5 However, it is not known whether the failure of vital information transfer is due to a failure to recognize patient deterioration in the first instance, or an inability to transfer critical information effectively to a senior colleague. Both sets of skills (recognition of deterioration and communication) are important to be able to escalate care in a timely manner so that the patient can receive appropriate treatment and be successfully ''rescued'' from any further complications. 6 Measures for patient assessment skills have already been developed in the simulated environment 7, 8 ; however, there is no validated measure to assess the information transfer skills of surgeons on a surgical ward. Although there has been an exponential rise in the number of metrics to assess nontechnical skills (eg, OTAS, 9 ANTS, 10 and NOTECHS 11 ) in the past decade, these have largely concentrated on the operative environment, often neglecting the high risk and inherently stressful nature of the surgical ward. In contrast, communication guides, such as the Situation-Background-Assessment-Recommendation (SBAR) tool, have been developed aiming to help juniors structure their communication regarding deteriorating patients to senior medical staff. However, the SBAR tool was produced to help nurses and junior doctors structure their communication rather than to measure the quality of information transfer. Therefore, perhaps unsurprisingly, reports suggest that these tools have not improved critical information transfer during a referral process. 12 A validated metric for objectively measuring the quality of information transfer needs to be developed before information transfer during escalation of care referrals can be improved.
Currently, it is difficult to train junior clinical staff in the nuances of information transfer during escalation of care, as there is no metric to assess this. Without being able to provide staff with evidence for their skills, it is not possible to objectively measure their improvement after training or interventions designed to improve information transfer during escalation of care. Furthermore, despite the presence of multiple reports in the literature, both residents and nurses may not be aware of the link between poor communication, delayed escalation of care, and adverse patient outcome. 13 The introduction of training interventions based on a metric to measure information transfer during escalation of care would be better placed to improve the quality of patient care than training alone. Charting the retention of any intervention in the medium to long-term is very important but cannot be done in the absence of a tool to measure the skills the intervention is aiming to improve. 8, 14 A tool aiming to measure information transfer in the setting of clinical urgency could be used to identify best practices, detect training efficacy, and measure the success of any intervention designed to improve quality and safety by addressing concerns surrounding communication in the escalation of care process. This approach should ensure a successful approach to improving safety for deteriorating patients on the surgical ward.
The aims of this study are:
(1) To develop the QUality of Information Transfer (QUIT) tool;
(2) To generate evidence for the reliability and validity of the QUIT tool in the simulated environment; and (3) To assess the feasibility of using the QUIT tool in the clinical environment.
METHODS
This study comprised 3 phases. Phase 1 involved development of the QUIT tool through a literature review and semi-structured interviews with stakeholders to identify best evidence for core skills required during information transfer. Phase 2 aimed to assess the face, content, construct, and concurrent validity and the reliability of the QUIT tool using psychometric methodology. Phase 3 used direct observation to provide evidence for the feasibility of the tool in the clinical environment (see Fig. 1 ).
Phase 1

Literature Review
A comprehensive review of the literature was conducted to identify the necessary components of successful information transfer for escalation of care. The Ovid Medline database was searched using the following keywords and their combinations (medical subject headings are indicated in parentheses): ''escalation of care,'' ''referral'' (MeSH), ''communication'' (MeSH), ''quality assessment,'' ''patient handover,'' (MeSH) and ''surgery'' (MeSH). These terms were then combined with the term ''information transfer'' using the Boolean conjunction ''AND.'' The reference lists of selected articles were hand-searched to identify additional relevant studies. The components of effective information transfer were synthesized from selected articles by 2 independent researchers. Any conflicts were resolved through consultation with a third researcher and then the research team. Reports were not excluded on the basis of specialty or methodology to allow comprehensive capture of evidence for the QUIT tool.
Semistructured Interviews
Senior surgeons (chief residents and above) and junior surgeons (PGY-1 or PGY-2) from general surgical specialties were recruited purposively for interview in 3 London hospitals. The rationale behind this was that data could be collected both from a top-down and bottomup perspective. Surgical ward nurses were also interviewed to ensure an interprofessional approach. Participants were interviewed individually to gain a detailed understanding of their experiences of escalation of care. Interviews were semistructured, and the following key questions were asked of each participant: (1) In which clinical situations should junior surgeons and nurses escalate care? (2) What information should be transferred to a senior surgeon to allow them to make an informed decision about a deteriorating patient?
Each interview was conducted with informed consent, audiorecorded, and transcribed verbatim. To ensure methodological rigor, each transcript was member-checked and reread by researchers to ensure immersion in the data. Grounded theory methodology was then used to identify emergent themes by 2 independent researchers before triangulation of the data set to ensure complete data capture. 6, 15 Drafting of the QUIT Tool Finally, the research team evaluated the results of the literature review and interviews to construct the tool. The research team had backgrounds in surgery (n ¼ 2), patient safety (n ¼ 2), and validation methodology/psychometrics (n ¼ 2). All potential components of information transfer during escalation of care derived from the literature review and semistructured interviews were reviewed by the team and key components to be included in the draft of the tool were decided by group consensus. A 5-point Likert scale (1 ¼ strongly disagree, 5 ¼ strongly agree) was employed for each of the items included in the tool, which were placed into 1 of 7 core categories for information transfer during escalation of care. The alternative to using a Likert scale would have been to use simple Yes/No ratings. However, the tool needed to be as sensitive to variations in individual performance as possible so the Likert scale was selected. The initial draft was then piloted with interprofessional clinicians, nurses, and researchers to ensure that the language used was understandable. On the basis of this small pilot, several iterations were produced within a plan-do-study-act cycle, to ensure the tool was ready for validation. 16 
Phase 2
Face and Content Validity
A group of 26 interprofessional clinicians and nurses were asked to complete a 2-item questionnaire to assess face and content validity (see Table 2 ). A 5-point Likert scale was used to assess the level of agreement and the content validity index (CVI) was calculated by computing the proportion of ratings of 4 or higher. The CVI value gives an indication of the relevance of an item to the overall research question being pursued, a CVI value of !0.8 was considered to be acceptable. 17 
Construct Validity
Construct validity denotes the ability of the QUIT tool to measure differences in the quality of information transfer during escalation of care. To assess the construct validity of the QUIT tool, 15 senior (chief residents) and 15 junior surgeons (PGY-1 or PGY-2) were recruited from 4 London hospitals using random sampling techniques and their performance in terms of information transfer was compared.
Participants followed the study protocol shown in Figure 2 . Each participant was asked to assess a deteriorating actor-patient in a previously validated high-fidelity ward simulator 7 ; once they had completed an assessment of the patient, they transferred the information to a senior colleague over the telephone. Each scenario ended with a debriefing for the participants to further their own training.
The scenario used in this study was developed using the American College of Surgeons Surgical Skills Curriculum for Residents (Module 6: postoperative pulmonary embolism). An actor playing the role of a ward nurse, patient casenotes, vital signs charts, and investigation results were made available for each participant. The participant stem described a deteriorating postoperative patient with respiratory distress (see Fig. 3 ). Each referral was audio-and video-recorded with informed consent to allow for independent rating by trained researchers. Construct validity was demonstrated for each item if a Mann-Whitney test comparing senior and junior scores was found to show a significant difference. Interrater reliability was calculated using the intraclass correlation coefficient (ICC) (values !0.7 indicate good reliability), and internal consistency of the tool items and categories was assessed using Cronbach's alpha.
Concurrent Validity
Concurrent validity was demonstrated by comparing the scoring by 2 independent researchers for all participants using the QUIT tool and the SBAR communication tool adapted by Cunningham et al to assess the telephone referral skills of interns in Australia. 12 The point biserial correlation was used to compare the dichotomous scores from the SBAR tool with the ordinal data from the QUIT tool. 18 A correlation value (r) of 0.5 or more is considered a moderate positive correlation and a value of 0.7 or more is considered a strong positive correlation.
Reliability and Consistency
Two independent researchers conducted scoring of all participants' referrals twice each, at least 1 month apart. These original scores (''test'') and subsequent (''re-test'') scores were compared to assess for the reliability of the QUIT tool. To be considered reliable, the test and re-test scores should have a strong positive correlation and not be significantly different. For all analyses in this study, significance was taken at a level of P < 0.05.
Phase 3
Clinical Testing
To provide feasibility evidence for the QUIT tool in the clinical environment, real-time escalation scenarios were observed directly. Two independent researchers conducted observation sessions on surgical wards in 2 London hospitals with appropriate approvals secured beforehand. The researchers observed and scored 15 referrals each using the QUIT tool, aiming to score the information transfer during escalation of care in real-time, rather than retrospectively. Both nurses and junior doctors were observed escalating care to ensure data collection was interprofessional. Data were analyzed using SPSS Statistics (version 21) to compare scores for the 
RESULTS
Phase 1: Tool Development
Literature Review
A total of 43 articles reported components of effective information transfer in health care and were selected for inclusion from a total of 456 citations. Forty-one original research articles and 2 literature reviews were included. Of these, there were 3 that employed qualitative methodology and 23 articles from the field of surgery. Other clinical specialties included pediatrics, internal medicine, general practice and emergency medicine. Full results of the literature review are displayed in Table 1 .
Semistructured Interviews
A total of 33 interprofessional health care staff including 16 senior surgeons, 11 junior surgeons, and 6 surgical ward nurses were recruited for interview. The interviewees provided rich qualitative data regarding their perceptions of important components of information transfer, specific to surgery.
The different components of information transfer from the literature review, and interviews were recorded on a database and through identification of frequent themes; seven key categories for information transfer were developed with a total of 24 different items. These themes form the structure for the QUIT tool. Details of the data used to formulate the QUIT tool can be found below along with verbatim quotations from the interviews.
Category 1: Communicator Identities
The importance of establishing the identities of those participating in information transfer was emphasized by 9 articles, which stated that the clinical specialty and grade should also be included. Disclosing identity early was found to create rapport and reduce tension between colleagues. [19] [20] [21] 
Category 2: Patient Identity
The name of the patient, including a unique identifier such as their date of birth was identified by 16 articles. Other important details were the location of the patient and the name of their responsible attending. [22] [23] [24] 
Category 3: Clinical Details
The patient's relevant history (including recent surgical procedures), current treatments, and working diagnosis were identified by 16 articles. The surgical history was frequently identified as crucial. 25, 26 The current treatment was particularly important for the interview participants with a junior surgeon stating ''I make sure I initiate the first steps of the emergency management pathway prior to calling.''
Category 4: Problem
The current problem with the patient was identified by 22 articles. The patient's vital signs and recent investigation reports were frequently mentioned. 25, 27, 28 The inclusion of salient points 28 while including sufficient detail 22, 29 was identified as a difficult balancing act for junior doctors.
Category 5: Plan
Eleven articles identified the importance of concluding the information transfer with a clear plan for the patient's management. Questions or ambiguities over patient care were to be avoided. 26, 19, 30 One of the senior surgeons exclaimed, ''they [junior surgeons or nurses] must have all the information that is required [for me] to make a considered decision.''
Category 6: Information Presentation
There were 17 articles that identified the necessity for good communicators to have strong non-technical skills. The clarity 31, 32 and structure 33, 34 of communication and avoidance of interruptions 35 were frequently mentioned. One of the nurses explained that the way information is packaged can impact on the success of the referral: ''On some occasions you might think the patient looks really unwell, the way you communicate can determine whether someone comes to see them quickly.''
Category 7: Overall Quality
The importance of providing a score that rated the overall quality of the information transfer was raised by 11 articles. Receiver satisfaction 36, 37 and areas for improvement 38 were highlighted as effective methods of packaging a global rating score.
Drafting of the QUIT Tool
The findings were extracted from the literature review and interviews, and were combined by the research team into a version that was ready for simulation testing.
Phase 2: Psychometric Testing
Face and Content Validity
Face and content validity were demonstrated to be high for the QUIT tool with all 24 items achieving a median score of 4 or more for both questions in the questionnaire. Furthermore, 21 of 24 items achieved a CVI of more than 0.8. Items that did not achieve a CVI greater than 0.8 were ''clearly communicates responsible consultant (attending),'' ''used available documentation to structure handover,'' and ''establishes rapport and mutual respect.'' These results indicate good evidence for the face and content validity for the QUIT tool (see Table 2 ).
Construct Validity
The QUIT tool was demonstrated to be construct-valid. For all of the 7 categories, senior surgeons were found to perform significantly better than their junior counterparts (P < 0.05). In addition, senior surgeons were scored significantly higher than junior surgeons for 18 out of the 24 items in the tool (P < 0.05). These findings were supported by the significantly higher median overall scores achieved by senior surgeons compared to their junior counterparts (senior 98 vs junior 78, P < 0.001). These results can be seen in Table 3 .
The reliability of the scores given by the independent raters was excellent. The interrater reliability, interrater agreement, and internal consistency of the QUIT tool were shown to be high. All 7 categories were rated with an ICC of greater than 0.7, and all of the components of the QUIT tool achieved high levels of internal consistency as demonstrated in Table 4 .
Concurrent Validity
The scenario for each participant was scored using both the QUIT and the SBAR tools. The total score for all 30 participants was compared using each tool and the point biserial correlation between the 2 assessment tool scores was found to be strongly positive (r ¼ 0.694, P < 0.001) indicating good concurrent validity.
Reliability
The QUIT tool was found to be reliable when the scores from independent raters were compared at the time of the study and when they were scored again more than 1 month later. All 7 categories and the overall score showed similar median values and were not found to be statistically significantly different (P > 0.05). The overall scores achieved in the test compared to retest comparison had a strong positive correlation indicating a high degree of reliability (ICC ¼ 0.965, 95% confidence interval: 0.927-0.983, P < 0.001).
Phase 3: Testing in the Clinical Environment
Observation of 30 escalation scenarios was conducted. For 15 of these, 2 independent researchers observed a nurse escalating care to a junior resident (PGY-1 or PGY-2); the other 15 scenarios involved a junior resident escalating care to their chief resident. The researchers were able to score each telephone referral contemporaneously and completely. They felt that the QUIT tool was feasible to use in the clinical environment in real-time.
Data analysis revealed that the residents had statistically significantly greater information transfer skills compared to their nursing colleagues for 5 of the 7 categories (including the total score). Nurses outperformed residents for the communicator identities category, there was no difference in the information presentation category (see Table 5 ).
DISCUSSION
This study aimed to develop and validate a tool to assess the information transfer skills of surgeons when they are escalating patient care to a senior colleague. Best evidence for components to include in the QUIT tool was collected through literature review and semistructured interviews. Subsequently, the tool was tested using high-fidelity simulation and real-time clinical scenarios. The face, content, construct, and concurrent validity of the tool were all found to be high; it was also shown to be reliable, consistent, and appropriate for use on the surgical ward. Further analysis of the results revealed that the junior surgeons routinely failed to mention where the patient was located or describe their vital signs, examination and investigation findings as well as the senior surgeons did. The implication is that the senior cannot gain an accurate picture of the patient's clinical condition from their junior colleague and may fail to realize the seriousness of the patient's deterioration. The same situation held true in the clinical testing, if the resident does not receive adequate information transfer from a nurse they may be unable to prioritize that patient's care effectively. This may result in treatment delay and preventable harm. 5, 39, 40 Several standardized handover tools have been developed but the principal focus of these has been the transfer of a patient from the operating room to intensive care unit and they have not been thoroughly validated. [41] [42] [43] [44] The QUIT tool incorporates both the key information that needs to be transferred by a junior surgeon to a senior surgeon and the way in which this information should be presented. This sets the QUIT tool apart from other communication tools such as the SBAR tool, which simply acts to structure communication, rather than objectively measure its quality. Three of the items in the QUIT tool failed to reach the threshold for acceptable content validity. One of these items (uses available documentation to structure handover) was identified multiple times in the literature review and interviews and did achieve reasonable content validity (!0.7 overall) and construct validity (P < 0.001) so was retained in the tool. Communicating the responsible consultant (attending) was also identified multiple times in phase 1 of this study and does seem important. This item achieved reasonable content validity (>0.7 overall) but was not found to be constructvalid. It may also not be relevant to an on-call resident who simply needs to know if the patient is under their specialty or not initially. The identification of the responsible senior clinician may come later, when resuscitation has been started. However, for the purposes of this study, it was retained in the tool. The establishment of rapport and mutual respect item did not achieve high content validity (overall <0.7) but was construct-valid (P < 0.001) and is important to ensure a flattened hierarchy so this item was retained.
Previous studies have demonstrated the ubiquitous nature of threats to patient safety that are present on surgical wards 45 and the contribution of communication failures in these adverse events. 4, 22 Clinical inexperience and hierarchical barriers have been shown to affect the confidence of junior staff and impede escalation of care. 6, 46, 47 Potential solutions to these issues have included the development of escalation of care protocols. 48 The development of these protocols can be augmented through the development of training regimes for surgeons to teach them valuable escalation and information transfer skills. The QUIT tool provides a valuable method of measuring the quality of information transfer, which will allow the efficacy of training programs and protocols in this area to be accurately assessed.
To our knowledge, the QUIT tool is the first to accurately assess information transfer during escalation of care in surgery. The inclusion of data to support the use of the QUIT tool in the clinical environment adds strength to the findings of this study. Demonstrating the validity of any assessment tool is necessary; however, showing that the tool can be translated from the simulated to the clinical environment is more important if the aim is to improve the skills of health care professions in their own working environment. Phase 1 of this study involved the use of literature review and semistructured qualitative interviews to establish best evidence in the topic area, adding strength to the development phase of the QUIT tool. Researchers seeking to develop and validate assessment tools in surgery have used this mixed-methods approach previously. 8, 49, 50 The data collected in phase 2 demonstrated that the QUIT tool has both high validity and reliability when utilized by junior and senior surgeons. Multiple facets of validity assessment were used in this study and the most current validity framework was utilized, adding to the robust nature of the results obtained. 51 This study has certain limitations, which future research should seek to address. The QUIT tool should be tested across other sites in different geographic areas and outside of the United Kingdom to determine if the excellent results obtained in this study can be replicated. Furthermore, it should be realized that despite this tool being ready for use, it remains a work in progress. The results in this study have provided good evidence for the validity, reliability, and feasibility for the tool but further refinement may be required to adapt the tool for alternative settings and specialties. In addition, it should be recognized that the results presented in phase 3 aim to provide evidence for the feasibility of the tool in the clinical environment, not its validity. The results should be interpreted with caution as differences in the culture and customs of the nursing and medical professions may have contributed to the differences observed in the results. Finally, future research should aim to include analysis of whether the QUIT tool has an impact on error rates and avoidable adverse events. Using the QUIT tool in conjunction with successful interventions to improve information flow, for example, the I-PASS handoff program, may further facilitate these efforts. 52 There are several important implications of this study. The primary function of the QUIT tool is to serve as a metric to evaluate the quality of information transfer during escalation of care. As such, the QUIT tool is an important part of any trainer's armory. The pervasiveness of simulation training in surgical residency means that trainees are spending increased time working on their non-technical skills, one of the most critical of which is communication (ie, information transfer). 53 The QUIT tool can be used to assess the efficacy of communication skills training, which is important as residents and nurses are using time away from the wards and direct patient care to participate in training. Although the QUIT tool is not intended to be a rigid protocol, the categories and items within it can also be used to teach residents and nurses to standardize and structure information transfer during escalation of care, thus acting as a training tool as well as a tool for evaluation.
CONCLUSIONS
This study has described a reliable, valid, and feasible tool to assess information transfer during escalation of care on surgical wards. It can be used to assess key non-technical skills of residents and nurses and also serve as a training aide to increase the structure of information transfer during escalation of care. As one of the vital components of safe surgical care, improving the escalation of care process is a priority. The QUIT tool may also lead to improved patient outcomes if widely adopted and implemented correctly.
